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(54) METHOD FOR COATING AND COATED PRODUCT 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for coating a dense siliceous ceramics layer excellent in 
durability by a relatively easy means and to provide a coated product by the same method. 
SOLUTION: The surface of a base material is coated with a composition for forming a coating film 
essentially, consisting of polysilazane or the transformed product thereof and subjected to hardening 
treatment and thereafter subjected to treatment with high temperature water so that the obtained coating 
film is remarkably denser and more durably compared with the one not subjected to high temperature water 
treatment. Since ammonia or the like does not remain in the vicinity of the surface of a siliceous ceramics 
layer, the hardening reaction is not distributed in the case a photocatalyst-containing layer is formed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The formation approach of the coating characterized by forming a nature of silica ceramic layer on 
a base material by processing with high temperature hot water further after applying the constituent for paint 
film formation which uses polysilazane or its conversion object as a principal component on a base material 
and performing hardening processing. 

[Claim 2] A nature of silica ceramic layer is the formation approach of the coating according to claim 1 
characterized by being formed from the constituent for paint film formation with which amines or/and acids 
were added by polysilazane or its conversion object. 

[Claim 3] A base material is the formation approach of the coating according to claim 1 or 2 characterized by 
being what not easily influenced [ harmful ] due to high temperature hot water, such as plastics, a metal, and 
glass. 

[Claim 4] The coating characterized by being formed by the formation approach of a coating according to 
claim 1, 2, or 3. 

[Claim 5] The formation approach of a coating given in claim 1 characterized by forming a photocatalyst 
content layer in the outside surface of a nature of silica ceramic layer - 3 any 1 terms. 
[Claim 6] The coating characterized by being formed by the formation approach of a coating according to 
claim 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is precise and relates to the formation approach of the coating which . 
forms the nature of silica ceramic layer which is excellent in endurance on a base material and its coating. 
[0002] 

[Description of the Prior Art] Since a silicone system coat is excellent in thermal resistance, abrasion 
resistance, corrosion resistance, etc. and has the high paint film degree of hardness also with the thin film, it 
is a coat which was extremely suitable for protecting a base material. Although this silicone system coat is 
obtained by carrying out the polymerization of the alkoxysilane hydrolyzate with the conventional sol gel 
process, since it is porosity that a precise coat is hard to be formed, this approach is insufficient for 
protecting a base material, and engine performance, such as thermal resistance, flexibility, and abrasion 
resistance, is not enough, either. To it, the nature of silica ceramic layer which consists of polysilazane in this 
invention or its conversion object is a coat which has very precise and uniform thickness, and is excellent in 
thermal resistance, flexibility, abrasion resistance, etc., and has the high paint film degree of hardness also 
with the thin film. 
[0003] 

[Problem(s) to be Solved by the Invention] As an approach of forming the nature of silica ceramic layer which 
consists of polysilazane or its conversion object on a base material After applying the constituent for paint 
film formation which uses polysilazane or its conversion object as a principal component. Although you may 
make it convert into a nature of silica ceramic layer by heating and calcinating at an elevated temperature, if 
deformation and degradation make it an elevated temperature too much even when they use stainless steel 
again in using synthetic-resin plates, such as a polycarbonate and an acrylic, for a base material, a lifting and 
an exterior problem will produce discoloration. Therefore, the following approach of converting into a nature 
of silica ceramic layer at low temperature as much as possible is desirable. 

[0004] That is, if it forms from the constituent for paint film formation with which an amine or/and acids were 
added by polysilazane or its conversion object or forms with the constituent for paint film formation with 
which an amine or/and acids were added by polysilazane or its conversion object, low-temperature baking of 
about 70 degrees C is attained, and it can convert into a nature of silica ceramic layer at high speed. 
[0005] Moreover, if it forms in polysilazane or its conversion object with a metal particle and the constituent 
for paint film formation with which at least one kind of Au, Ag, Pd, and nickel was added preferably, low- 
temperature baking of about 1 50-350 degrees 0 will be attained. 

[0006] However, the part into which inversion to a nature of silica ceramic layer from polysilazane or its 
conversion object is not performed with a molecular level remains, and the nature of silica ceramic layer 
formed using the approach of performing low-temperature baking cannot serve as a coat which has the 
aforementioned property precisely from the part flowing out by the continuous damp or wet condition. 
[0007] Moreover, in case a photocatalyst content layer is formed in the outside surface of a nature of silica 
ceramic layer and a coating is obtained, the hardening reaction for forming a photocatalyst content layer is 
barred by components, such as ammonia which remains near the layer front face of a nature of silica ceramic 
layer, and the adhesion of a nature of silica ceramic layer and a photocatalyst content layer may become 
inadequate by them. 

[0008] Moreover, the part into which inversion is not performed too remains and runoff of the part produces 
the nature of silica ceramic layer which performed processing by the steam under ordinary pressure in a 
continuous damp or wet condition. Although inversion sufficient in processing with the steam under high 
voltage is performed, in order to put in such a process actually, large sum equipment and complicated 
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actuation will be added. 

[0009] Then, this invention offers the formation approach of the coating which forms the nature of silica 
ceramic layer in a comparatively easy means which is precise and is excellent in endurance on a base 
material, and its coating. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, it is characterized by forming 
the coating of a nature of silica ceramic layer on a base material by processing with high temperature hot 
water further, after this invention applies the constituent for paint film formation which uses polysilazane or 
its conversion object as a principal component on a base material and performs hardening processing. 
[0011] after hardening processing of a nature of silica ceramic layer, as compared with what does not 
process with high temperature hot water, the coating of a nature of silica ceramic layer excellent in 
endurance can be formed on a base material by processing with high temperature hot water, it is markedly 
alike, and it is precise and the coat whose endurance improved can be obtained by this invention. Moreover, 
since components, such as ammonia which does an adverse effect near the layer front face of a nature of 
silica ceramic layer at the hardening reaction of a photocatalyst content layer, do not remain when covering a 
photocatalyst content layer on the outside surface of a nature of silica ceramic layer, barring the hardening 
reaction at the time of a photocatalyst content layer being formed is lost. 

[0012] ** — although the factor from which effectiveness [ like ] is acquired is not clear, the reaction which 
polysilazane or its conversion object converts to a nature of silica ceramic layer is a substitution reaction 
fundamentally, and is accompanied by cutting and association of an interatomic bond. Although it changes in 
cutting of an interatomic bond with classes of association and it takes considerable energy, in this invention, 
it increases because the energy which a water molecule has becomes an elevated temperature, and it acts 
on the part into which inversion to a nature of silica ceramic layer is not performed, and it is possible that 
cutting of an interatomic bond is promoted. Since a water molecule is in a liquid condition, it is thought that 
the consistency of the water molecule which surround a nature of silica ceramic layer was far high as 
compared with the steam in ordinary pressure, and became large [ the energy which acts to a nature of silica 
ceramic layer ]. Moreover, the reaction formula at the time of inversion being performed from polysilazane or 
its conversion object in a nature of silica ceramic layer is as follows, the water whose high temperature hot 
water is a reactant can be supplied continuously, the Le Chatelier s law can be followed by adsorbing the 
ammonia which is a resultant further and removing it, and promoting the reaction more is also considered. 
[0013] 
[Formula 1] 

/I? y V ^ > + ^ v y ^ m + T V - T + * ^ 

(- (S iHjNH) --K2H,0-*S i O, + NH3 + 2 H ,) 

[0014] In the coating of the photocatalyst content layer formed by the formation approach by this invention, 
since the nature of silica ceramic layer which consists of polysilazane or its conversion object is a very 
precise coat, a base material is protected from an oxidative degradation operation of a photocatalyst also 
with a thin film to the extent that the permeability of light is not spoiled, and the adhesion over a base 
material and a photocatalyst content layer can also be borne enough at an outdoor use. Moreover, since a 
crack does not occur even if it makes it curve, since a crack does not occur at the time of baking of a 
photocatalyst content layer since it excels in thermal resistance, and it excels in flexibility, but it excels in 
endurance in this condition further and has with the high paint film degree of hardness also with the thin film, 
a base material stops being able to get damaged very easily. 

[0015] What is necessary is for a spray coat, a DIP coat, a spin coat, a flow coat, a roll coat, etc. to apply 
suitably the constituent for paint film formation which uses polysilazane or its conversion object as a 
principal component to the field which a base material should apply by the approach, and just to convert it 
into a nature of silica ceramic layer, in order to form the coating of this nature of silica ceramic layer. 
Moreover, 1 time is sufficient as said spreading, and it may be applied twice or more. 
[0016] Although the high temperature hot water used for this invention has desirable water by which 
purification processing was carried out, as long as a component harmful to the range which affects adhesion 
with the layer which there is no effect harmful as the nature of silica ceramic layer itself after processing, or 
is formed in the outside surfaces, such as a photocatalyst content layer, does not remain, especially 
definition may not be carried out but may use tap water etc. 

[0017] The thing of the liquid condition which is the high energy near an ebullition condition is used for the 
high temperature hot water used for this invention, and a thing 90 degrees C or more is desirable, and is a 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi.ejje 



2006/04/03 



JP.2D03-335950.A [DETAILED DESCRIPTION] 



3/5 ^— V? 



thing 96 degrees C or more more preferably. 

[0018] Although it is enough as the processing by the high temperature hot water in this invention to perform 
processing 10 seconds or more in 96-degree C high temperature hot water, it is desirable to perform 
processing 1 minute or more in 90-degree C high temperature hot water. 

[0019] Although especially the polysilazane in this invention is not limited, at least to intramolecular Si-H 
association, Or what has N~H coupling may be desirable, may be polysilazane independent, and The mixture 
of the copolymer of polysilazane and other polymers, or polysilazane and other compounds is sufficient. 
Moreover, it may be a chain-like, and polysilazane may have annular and the structure of cross linkage, may 
have the structure of these plurality simultaneously in intramolecular further, and these [ its ] may be 
independent and it may be used with mixture. 

[0020] ** — since the coating of the nature of silica ceramic layer obtained by making it like is precise, and 
is excellent in endurance, thermal resistance, abrasion resistance, corrosion resistance, etc. and has the high 
paint film degree of hardness also with the thin film, it is the coat which was extremely suitable for protecting 
a base material. 

[0021] In order to obtain the coating in which the photocatalyst content layer containing photocatalysts, such 
as a titanium dioxide, was formed on the outside surface of a nature of silica ceramic layer The spraying 
process which is made to carry out melting of the powder, such as a titanium dioxide, and sprays it, CVD 
which deposits a titanium dioxide through a chemical reaction (the scientific producing-film method), 
Although the spatter vacuum deposition to which spatter evaporation is carried out and the deposition of the 
titanium dioxide etc. is carried out, a vacuum deposition method, etc. may be suitably formed by the approach 
If a binder is made to distribute a titanium dioxide etc., it considers as a paint film constituent and it is 
applied by dipping, a spray, a flow coater. etc., since homogeneity and a smooth coat are formed, it is 
desirable. 

[0022] When forming a photocatalyst content layer by this approach, it is desirable to use a silicone system 
compound as a binder. By using a silicone system compound, it excels in adhesion with a nature of silica 
ceramic layer, and the photocatalyst content layer obtained cannot deteriorate easily due to the titanium 
dioxide activated since surface hardness became high, and it was hard coming to get damaged and it excelled 
in chemical resistance and resistance to contamination by siloxane association, and a pollutant also stops 
being able to adhere easily. 

[0023] In addition, when forming a photocatalyst content layer, using a silicone system compound as a binder, 
the coating constituent which consists of mixture of the hydrolyzate of alkoxysilane, such as 
organopolysiloxane or a tetra-ETOSHI gardenia fruit run, and a titania sol as an example can be applied, and 
it can form by heating above 50 degrees C. 

[0024] Although a rutile mold is sufficient as the titanium dioxide as a photocatalyst. the thing of the height 
of activity to an anatase mold is desirable. While being decomposed, the pollutant which it activated when a 
wavelength field irradiated the ultraviolet radiation near 300-400nm at this titanium dioxide, and strong 
oxidizing power was discovered by that activation, and adhered to the front face Hydrophilization of the front 
face is carried out by activation to about about 0 - 20 degrees by the contact angle with water, and even if a 
pollutant stops being able to adhere easily due to this hydrophilization and it adheres, it comes to be easily 
washed away by the rainfall etc. Even if the conditions which dew condensation furthermore produces are 
fulfilled, since the moisture adhering to a front face is uniformly spread on a front face by the front face by 
which hydrophilization was carried out, it is hard coming to dew. 

[0025] ** — the coating obtained by making it like can be used for materials, for example, building materials, 
at large [, such as various kinds of buildings which consist of all applications as which resistance to 
contamination, fog resistance, and a hydrophilic property be required, i.e.,, a macromolecule metallurgy group 
glass, etc. and the structure, a building sheathing material, a windowpane, a signboard, a traffic sign, the 
translucency noise insulation plate for the object for routes, or railroads, an acoustical insulation board, a 
guard rail, lighting covering, a bridge, a fence, a balustrade, the reflecting plate used for a safety post or them, 
mirror on a curved road the mirror for baths, etc. 
[0026] 

[Embodiment of the Invention] Hereafter, the table 1 showing the example of this invention and its 
performance evaluation is explained concretely. However, this invention is not limited to the following 
examples. 
[0027] 

[Example] (Examples 1-8) With the stainless plate, in order to check the condition of a coat, the outside 
surface produced smoothness and the made specimen to the condition near a mirror plane, and applied the 
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following constituents for paint film formation to the outside surface. The constituent for paint film formation 
which adds gradually 10-400mg of tree n-pentylamine, and uses polysilazane or its conversion object as a 
principal component was obtained having dissolved perhydro polysilazane in 0-xylene, having created the 
solution in solid content 1 - 40wt%, and agitating lOg of the solution in ordinary temperature. The spin coat of 
this was carried out on the stainless steel mirror plane in ordinary temperature and atmospheric pressure, 
and it heated for 5 minutes at 350 degrees C, and cooled slowly in ordinary temperature for 30 minutes, and 
hardening processing was performed. This was immersed in high temperature hot water (90 degrees C or 96 
degrees C) for 10 seconds to 30 minutes, high-temperature-hot-water processing was performed, and the . 
nature of silica ceramic layer of 300nm thickness was obtained. 

[0028] (Example 9) Next, the anatase mold titanium oxide sol (Nissan chemistry, TA-15, solid content 15wt%) 
56 weight section, the methyl trimetoxysilane (Japan Synthetic Rubber, GURASUKA B liquid) 11 weight 
section after mixing the silica sol (Japan Synthetic Rubber, GURASUKA A liquid, solid content 20wt%) 33 
weight section, and ethanol were added, and it agitated for further 2 hours, and adjusted by carrying out the 
dehydration condensation polymerization reaction of the methyl trimetoxysilane with a hydrolysis reaction 
selectively. The coating which has the photocatalyst content layer of 50nm thickness was obtained by 
carrying out a spin coat on the nature of silica ceramic layer which performed high-temperature-hot-water 
immersion processing which consists this of the aforementioned example 4. heating for 30 minutes at 250 
degrees C, and cooling slowly for 30 minutes in ordinary temperature. 

[0029] (Examples 1-5 of a comparison) Those to which what is the same as for the component, the method 
of application, and the hardening art of the constituent for paint film formation, and omits high-temperature- 
hot-water immersion processing to examples 1-8 performed warm water immersion processing (80 degrees 
C, 70 degrees C. 50 degrees 0, and 25 degrees 0) for the example 1 of a comparison and water temperature 
are the examples 2-5 of a comparison. 

[0030] (Example 6 of a comparison) The coating which formed the photocatalyst content layer in the outside 
surface of the nature of silica ceramic layer obtained in the example 1 of a comparison like the example 9 

was obtained. 

[0031] (Continuation-proof wettability) Continuation spraying of the 35-degree-C warm water was carried 
out, and the appearance of 240 hours after and the residue of a membrane component were measured. 
[0032] (Appearance after a continuation-proof wettability) Since the ununiformity of film thickness arose and 
the interference color was observed when the unreacted component flowed out, the existence was checked 
visually. 

[0033] (Film residue after a continuation-proof wettability) The quantum of the amount of silicon was carried 
out with the fluorescence-X-rays measuring instrument, and it compared with the amount of silicon in front 
of the continuation-proof humid sex test. 

[0034] (Hardening extent of a photocatalyst content layer) The waste cloth was placed on the specimen 

which is shown in an example 9 and the example 6 of a comparison and which has a photocatalyst content 

layer on a nature of silica ceramic layer, it was made to move horizontally, where a 1kg/cm2 load is applied 

vertically, and the condition of the paint film of the passed part was observed. 

[0035] 

[A table 1] 
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[0036] From a table 1, since runoff of the unreacted component from a coat was not observed after the 
continuation-proof humid sex test, as for water temperature, the effectiveness of processing is checked for 
examples 1-8 in 10 seconds or more, as for 90 degrees C or more and immersion time amount. Moreover, in 
the example 9 which has a photocatalyst content layer on a nature of silica ceramic layer, it is normal after 
the verification test of hardening extent, and it was checked that the component which bars the hardening 
reaction of a nature of silica ceramic layer to a photocatalyst content layer has not occurred. 
[0037] It receives and, as for the example 1 of a comparison, runoff of the unreacted component from a coat 
is observed after the continuation-proof humid sex test, and disappearance of a membrane component has 
also reached to about 40%, and it is checked that a reaction is inadequate. Moreover, in the examples 2-5 of 
a comparison, it is checked that water temperature is difficult for observing runoff of the unreacted 
component from a coat like the example 1 of a comparison, and performing sufficient processing below 80 
degrees C. Moreover, in the example 6 of a comparison which has a photocatalyst content layer on the 
outside surface of a nature of silica ceramic layer, it is checked that a certain component which exfoliation is 
observed after the verification test of hardening extent, and bars the hardening reaction of a photocatalyst 
content layer in a nature of silica ceramic layer since adhesion is inadequate remains. 
[0038] 

[Effect of the Invention] after hardening processing of a nature of silica ceramic layer, as compared with what 
does not process with high temperature hot water, the nature of silica ceramic layer excellent in endurance 
can be formed on a base material by processing with high temperature hot water, it is markedly alike, and it is 
precise and the coat whose endurance improved can be obtained by this invention. Moreover, since the 
component which does an adverse effect near the layer front face of a nature of silica ceramic layer at the 
hardening reaction of photocatalyst content layers, such as ammonia, does not remain when forming a 
photocatalyst content layer in the outside surface of a nature of silica ceramic layer, it is lost that the 
hardening reaction of a photocatalyst content layer is barred. 

[0039] High-temperature-hot-water processing is effective at the water temperature of 90 degrees C or 
more, and if water temperature is 96 degrees C, processing actuation with a comparatively easy means is 
possible for it from the solvent which the effectiveness of processing is looked at and uses in 10 seconds 
and a short time being water. 
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